The first case of bacteraemia due to non-O1/non-O139 Vibrio cholerae in a type 2 diabetes mellitus patient in mainland China  by Lu, Binghuai et al.
International Journal of Infectious Diseases 25 (2014) 116–118Case Report
The ﬁrst case of bacteraemia due to non-O1/non-O139 Vibrio cholerae
in a type 2 diabetes mellitus patient in mainland China
Binghuai Lu a, Haijian Zhou b,c, Dong Li a, Fengjuan Li b,c, Fengxia Zhu a, Yanchao Cui a,
Lei Huang d, Duochun Wang b,c,*
aDepartment of Laboratory Medicine, Civil Aviation General Hospital, Beijing, China
bNational Institute for Communicable Disease Control and Prevention, and State Key Laboratory for Infectious Disease Prevention and Control, Chinese Centre
for Disease Control and Prevention, 155, Changbai Road, Changping, Beijing 102206, China
cCollaborative Innovation Centre for Diagnosis and Treatment of Infectious Diseases, Hangzhou, China
dDepartment of Laboratory Medicine, First Hospital, Peking University, Beijing, China
A R T I C L E I N F O
Article history:
Received 26 February 2014
Received in revised form 10 April 2014
Accepted 15 April 2014
Corresponding Editor: Eskild Petersen,
Aarhus, Denmark
Keywords:
Bacteraemia
Non-O1/non-O139 Vibrio cholerae
Type 2 diabetes mellitus
S U M M A R Y
Bacteraemia due to non-O1/non-O139 Vibrio cholerae is rarely documented in mainland China. We
report such a case in a 70-year-old male with type 2 diabetes mellitus. The clinical features, phenotypic
analyses, and presence of a panel of known virulence genes in the isolated strain are described. To the
best of our knowledge, this is the ﬁrst reported case of bacteraemia due to this strain in a T2DM patient
without other coexisting underlying diseases in mainland China.
 2014 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/3.0/).
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Cases of human infection caused by non-O1/non-O139
serogroup Vibrio cholerae are often associated with seawater or
seafood and with underlying disorders like cirrhosis and other
immunocompromised states.1 The pathogenesis and epidemic
molecular characteristics of invasive non-O1/non-O139 V. cholerae
infection remain to be determined. Here, we present a case of
bacteraemia due to this strain in an elderly male, in order to highlight
the threat of invasive extraintestinal diseases due to non-O1/non-
O139 V. cholerae in type 2 diabetes mellitus (T2DM) patients.
2. Case report
A 70-year-old male with a 31-year history of T2DM, was
admitted to the Civil Aviation General Hospital in Beijing, China on
September 9, 2012. He was diagnosed with diabetic nephropathy,
peripheral neuropathy, and vascular disease. No fever, diarrhoea,
nausea, or vomiting was reported on admission. His vital signs
included a temperature of 36.7 8C, blood pressure of 160/80 mmHg,* Corresponding author.
E-mail address: wangduochun@icdc.cn (D. Wang).
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license (http://creativecommons.org/licenses/by-nc-nd/3.0/).pulse of 100 beats/min, and respiratory rate of 21 breaths/min.
His blood glucose was 18.0 mmol/l. Laboratory tests revealed
hepatitis B and C serology to be negative and liver function tests
were within the reference ranges. No immunosuppressive medica-
tion was reported.
On the third day, the patient presented chills and fever
(39.5 8C). His white blood cell (WBC) count was 10.8  109/l, with
81.5% neutrophils. C-reactive protein was 44.4 mg/l (normal range
0–3.0 mg/l). Therefore, a systemic infection was suspected and
blood was collected immediately for culture (two sets each in
aerobic and anaerobic bottles; bioMe´rieux, BacT/ALERT). The
empirical intravenous antibiotic meropenem was initiated
(500 mg every 8 h).
At 12.0 h after incubation, microbial growth was detected in both
the aerobic and anaerobic blood culture bottles. Direct Gram-stain
demonstrated Gram-negative curved or straight rods. Blood speci-
mens were subcultured at 37 8C under 5.0% CO2 and anaerobically,
respectively. After 24 h of incubation, haemolytic, oxidase-positive
yellow colonies grew on blood agar. The strain was identiﬁed as V.
cholerae by VITEK 2 system using the ID-GN card (96% probability,
biotype proﬁle number 0425701151506231). It was further
conﬁrmed as V. cholerae by PCR and sequencing of 16S rRNA, with
99% similarity for the ﬁrst best match (GenBank accession number
GQ871451.1). The 16S rRNA sequence of our strain was deposited inciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
Figure 1. Minimum spanning tree analysis of Vibrio cholerae isolates in the MLST database according to sequence type (ST). In the minimum spanning tree, the STs are
displayed as circles. The size of each circle indicates the number of isolates within this particular type. The digits on the lines between two circles represent the different
number of two types.
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non-O1/non-O139 due to its lack of agglutination with either O1 or
O139 antisera (S&A Reagents Lab., Bangkok, Thailand). Afterwards, a
faecal sample was collected but was negative for V. cholerae on
culture. The patient was living in the Beijing urban area and had
neither a special diet, nor had travelled to any country during the
year. He had consumed ribbonﬁsh 2 days before hospitalization, but
none of his family members who lived with him and who had eaten
the same food had symptoms of gastroenteritis or systemic infection.
Antibiotic treatment with meropenem for 3 days was effective,
and this led to a rapid recovery from his systematic infection. On
September 14, he was afebrile with a temperature of 36.6 8C and
his WBC count was 5.47  109/l, with 53.54% neutrophils. He
recovered well and was discharged from the hospital 1 week later.
Antibiotic susceptibility testing was performed by microdilu-
tion method on Mueller–Hinton agar. The strain was susceptible to
ceftriaxone, aztreonam, imipenem, meropenem, amoxicillin/cla-
vulanic acid, piperacillin/tazobactam, ciproﬂoxacin, chloramphen-
icol, azithromycin, nalidixic acid, gentamicin, and tetracycline, but
was resistant to trimethoprim and sulfamethoxazole.
Furthermore, the strain was characterized by PCR for its
virulence-associated genes. It was found to be non-toxigenic, as it
was negative for ctxAB and tcpA; however, the strain carried
several putative accessory virulence genes including mshA, rtxA,
ST, IS1004, and hlyA. We investigated the strain by multilocus
sequence typing (MLST) to determine its genotypic characteriza-
tion. Two new alleles of metE and pyrC were detected and
submitted to the MLST database (http://pubmlst.org/vcholerae/),
designated 68 and 54, respectively. A novel sequence type (ST107)
with two new alleles was assigned for this strain (Figure 1). In the
MLST database, the most similar STs to this strain were ST11 and
ST38. Furthermore, ST107 had ﬁve loci different to ST80, the
dominant ST in a previous report from China of isolated non-O1/
non-O139 V. cholerae in diarrhoeal stool.2
3. Discussion
Non-O1/non-O139 serogroup V. cholerae has been conﬁrmed as a
causative agent of bacteraemia, almost invariably in patients with
liver cirrhosis and immunodeﬁciency.1 In mainland China, such
cases are rarely reported, especially in inland areas like Beijing.
In patients with infections caused by non-O1/non-O139 V.
cholerae, the medical history often reveals a recent consumption ofraw or undercooked seafood or exposure to contaminated water.3
However, in our report, a review of the case history showed that there
was no history of diarrhoea or vomiting, and no strain of non-O1/non-
O139 V. cholerae was detected in the stool specimen. The exact nature
of the exposure in our patient remains unknown; the consumption of
ribbonﬁsh might be a possible portal of entry of the strain.
Bacteraemia caused by non-O1/non-O139 V. cholerae is rare but
potentially fatal. However, timely antibiotic therapy often results
in a favourable outcome.4 Most reported invasive infections with
non-O1/non-O139 V. cholerae have responded well to third-
generation cephalosporins, tetracyclines, piperacillin/tazobactam,
and ﬂuoroquinolones.4 Moreover, in a study conducted in China,
non-O1/non-O139 V. cholerae strains collected from inpatients
with diarrhoea were all susceptible to cefotaxime, amikacin, and
doxycycline, and mostly resistant to ampicillin, rifampin, cipro-
ﬂoxacin, erythromycin, and tetracycline 2. In the present study, the
strain was susceptible to most commonly used antibiotics, and our
patient recovered well through therapy with meropenem.
Cholera in China has primarily involved local outbreaks, often in
the setting of food-borne outbreaks. Non-O1/non-O139 V. cholerae
has been associated with outbreaks and sporadic cases of
gastroenteritis and extraintestinal infection.2 Most non-O1/non-
O139 strains are non-toxigenic (lack of cholera toxin encoding by
ctxAB), as shown in our case. The virulence factors carried in non-
O1/non-O139 V. cholerae that cause bloodstream infections are not
well-elucidated, but may be multifactorial and combinatorial:
different virulence factors have been suggested to be involved in
the diseases caused by this pathogen.5 Our strain possessed several
genes encoding putative accessory virulence factors, including
hlyA, mshA, rtxA, ST, and IS1004, which might play a role in the
disease process.5 Accordingly, we speculated that these factors
might contribute to the invasion of the bloodstream in immuno-
compromised hosts, due to its haemolysin, or cytotoxin (rtxA
coded), and its ability to induce cell vacuolation.4 In addition, we
investigated this strain by MLST to determine its genetic
heterogeneity. The MLST results demonstrated that this strain
did not belong to the dominant clone of non-O1/non-O139 V.
cholerae and caused sporadic infection.
In summary, our report demonstrates the possibility of invasive
infection due to the non-toxigenic strain of V. cholerae in T2DM
patients and suggests that some putative accessory virulence
factors, rather than ctxAB and tcpA, might be crucial in the
pathogenicity of this strain.
B. Lu et al. / International Journal of Infectious Diseases 25 (2014) 116–118118Funding: None declared.
Conﬂict of interest: On behalf of all authors, the corresponding
author states that there is no conﬂict of interest.
References
1. Kadkhoda K, Adam H, Gilmour MW, Hammond GW. Nontoxigenic Vibrio cholerae
septicemia in an immunocompromised patient. Case Rep Infect Dis 2012;2012:
698746.2. Luo Y, Ye J, Jin D, Ding G, Zhang Z, Mei L, et al. Molecular analysis of non-O1/non-
O139 Vibrio cholerae isolated from hospitalised patients in China. BMC Microbiol
2013;13:52.
3. Namdari H, Klaips CR, Hughes JL. A cytotoxin-producing strain of Vibrio cholerae
non-O1, non-O139 as a cause of cholera and bacteremia after consumption of
raw clams. J Clin Microbiol 2000;38:3518–9.
4. Petsaris O, Nousbaum JB, Quilici ML, Le Coadou G, Payan C, Abalain ML. Non-O1,
non-O139 Vibrio cholerae bacteraemia in a cirrhotic patient. J Med Microbiol
2010;59:1260–2.
5. Safrin S, Morris Jr JG, Adams M, Pons V, Jacobs R, Conte Jr JE. Non-O:1 Vibrio
cholerae bacteremia: case report and review. Rev Infect Dis 1988;10:1012–7.
